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iwm7 4) 8Mtf*>)i?7\st* whim 
57 oizmmmm^hfcm. 

is 7 4 izBttommmshtdzm. 
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b ') XX 7 1- bbl/D N Atf'J ^ 5— b'<0ffttT"C« 
#8t»3*tf:*y 3"*7M-f-F774 7'J 

■?-tf>£#fe££l£l (f<0DNA,1fU>7-t'«. 7 
y 4 ?-<mS;&&k?h Vf 9U$i/Vb>) 

* x 7 x - f tp t n a t h a i T'-f -> ? 7 m- ^ f 

Fy** 7 x.-bV7y4 V-SrgJlti) . 

s&euas/ifc* y ^ 7 u*t F75 << v-jjuji^ 

8MS5(0-ai«c*WK)* 'J 7 U*f- F'fiHfc - 

* 'J 3 jt 7 U*f FWS^ftfcx^^Me&SJfcfi 

t-fki 9 J 

0 

F7- 'Zi ^R 2 2 "TtW- 

<*+. 

77*7*? -tt Ft-feSK «fc OftaSSfUfclliSBx** 

fcSJflS-CftO. ^oR„(i'J>'*-5:T7-fe7 , 5'-fe 
F >) XX 7 1 - F N A*' )* y -"feVflFSTTS 

-/ PtMtt«c tcj: "jiftSftftWi^ftftr?^ 

7<f 7-<7)g^Sr»±ta xt**^ 9isXi/Y F 'J 

*x 7 x- F#t 0 ii* ju iff** i/if 9 is*-> f 

b<JXX7 x-bX-7y4 7-argg*4) , 


smmzhfc* y 9 u*t b7?A ?-mMik 

[fc20l 



Y, StfY, ttj«c*i*4fct Ko^^K 8$, 

Z, tiNH, sn&r/sa^<b^sgf*^stf^. 

^S. *^t:^rv/w. 7/^/1/. 7^7-y. 7^y, 
X/^-h, 7« A 7^=e-^, 75 F. -h'j 
7/u:j*K 7i;;K lffi7x-/u. Kgg^S 

R 21 ^ic 1 .5 7/^^y^T^, , ). 

R, 2 (i7;P7-y. yiy. 7/^v. ^<i:t,— 5C0 

R M tt'J v^-r7^-fe75'-fellCg^tl.ffES$- 
A>o7^-b7^-«fe^«^t>'TV^.7^'0— 

CI93cJS7 8 1 eSffl^ier^^ ^ ? M-i- F F 'J * 

v?7-\/*i'Ybv*x7x- bmvH a.i? y X 7- 

*'«1?STf 7-7-r 7"'J -y FzrJgrittS^i: 

t«tOSftSfut:77-f7-«oS^B)5:4au (WD 
NA*y*7--«i. 77^-7-^S15-»±t4S3t 
Igl$lXfc XT 5fdf->ir 7 u^i/ F F 'J .t7. 7x- btf 
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htfi'T** x * 7 l/^y K HJ**7 x- hi: 

V * 9 F h 'J x- F£j££3ilfc 

[ft2 1 ] 


K7- 


R 22 


*28 


-t«t $ i t #T'3 i fe*T* 9 . 
77-tr^-(iHt-feSl:J: 9J^$futIiBx*A' 

c<0)tt>W*.=.>i<£T*9. 

Z, UNH. KS2U^^£4#j!)><baif*U 

R !: tt7/U7v, yiv. 7/^y, M<ti>-o?) 
f>9. *"?R J ,«'jv^-^7^-fe7^-feSlce^t 

i/* 7 F F D *X7 x - F&t/D N AtftM 7- 
*0#CFT'7:>4-?-i:A<f 7'J •/ FSJgfStfcCfc 

NA-1fv/7-fe'«, 77-fv-cOSftS8jttiS3e 
IfS3*iA:->'f 7 t/*f H F ') txv x- Ftf 

U#->KF'J**7x-FT-77-f-?-£&g?6) . 
Sfi?^77-f7-S0Stft5:»JliL. *LTS« 

ttShftv-'f** x * 7 F Sr&iiSt £ C K J: 9 

SBHKI$ftJt>'TJr4f yjf 7 F F 9 *X7 x- 
F#xf**y * 9 U*> F F 'J 7 x- F b . 
yf **> * 9\s*Wh ') *-X7 x- FCJSSSft*: 


[ft2 2J 

79t7^~ 



C(0Mi;»/U.tf-/HT'fc9. 

Y, &VY, tt*«8i4Kt F'a*v/k MR. 4 

■7 A»V7 * ^f,5r|,B*>«>S»f ft. 

Z, ttNH, «)UUH^6&tl»>6Kffl. 

R,,--R 17 li**tt4fc*£. 7-/S. Jg$. 3 

■73^ 7/ME7k 7A-7V, 7/MfX 

X/U**-F. 7$ A 7y*-VK 7SF, -Fll 

A', 7AO#j/, 7x-/k 1)87 x-;k KftlffiS 

R„«i7/U7y. v-'xy, 7/i^x. PZ<tb— yr> 
Rutt'J ^-£-7?*7?-fe£lCiS£?-!>mgg£ 

A>o77-fe7^-ttfes<o^ftyfy^7A<o- 

(ooon 
h. 

[0002] 

**v«Cfl«S*t4Cfcy»iL<. fWS*. ft 
iat. a3t^tt7C&v^F-^->7KHD*>. 

&mm tttimt mfi^&km.i nth 


b. mztifc$%&m-'?<r)77Zttx*ii,z-% 

mxmxbi. -sc. 3-*ii,*-wmmmt 
i&a. k>- $ft<*^<ox*/p*-ftas#77-fc7? 

6.143 fXtfWO 95/21266 tt. h'7—«#ftt 77*7 

4x^=¥-«»S*fe«S:iaiL,TI.>*. Lee Nu 
cleic Acids Research 20:10 2471-2483 (1992) fi7;U 
tfHH y«04' -7$y^f-;HJ9SlcJ:')4' -7 
$/>f/U-5-.a/M<#v7;M-l'4:4>'fcl££$fc 
t5-*/^ya-f; y &*tfX*/Mf-)gg;9* 

[ooo3] so«r -/-k a w%m ■> * -f # 
*o^i«*o»aj. mar. 7e»-im mm -a 

anier <i. J. Immunol. 132 151-156 (1984)), ik&m 
ffi(Gray f>. Chromosoma 739-37(1979)) , &VDNA 
BHWSfcfH. CMOTr-MCWC. 2«3Lt 

ir^M'o^atf^owHJiastt^yrA^miArfl) 

ftfft ISt U «lfcl J: 9 MMlttt 

*U i/-yp^^w®#HJ^fttraaT& ; F^ 

5£rSffifct6. Cornel! h. Biotechniques 5 342-34 
3 (1987), Prober*,, Science 238 336-341 (1987), Sm 
ith t>. Nature 321 674-679 (1986) , fitfAnsorge 
h. Nucleic Acids Research 15 4593-4602 (1989). 

(0004 j 8ic, $&m#mimmzx bmz 

«!t Mifcf, DNAKJUfcJgCOVVt, t 

v 7iw nmnmm z m\zta&,tbm<nwt 

2£<r>&z ft« «: 1 1 S3 Lfcftoaofc&Mb 4 . fl 
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bimzitmn?$>i>-imtft> h . xx**? 

>-K3Mali2)40-80 ■JV*-*-(nm)tti0. fWTOK 

b. eS<0«lcKLT*flBfflSlcffiffl$<i4 h 
MHMF tv^ffllUi, ftSQHBtt/Oftlttft 
IcS^O, 3fc5HcS$r*>&vv:fc, **6St#g 

dStettHLT. flitf, SflfmM.230.3B -f, |sj 
S4.811.218 *£(iWheelessf>. pgs.21-76. Flow 
Cytometry: Instrumentation and Data Analysis (Acade 
mic Press. New York. 1985)«C«t *)itft$tltc&izm 
Ztlbt. 3 Sr. A'y frtzy ^^-RlfUf^f^S 
«0fi, ®?^/7L)V7l£^tf;Wr-D7'77*?<D 
**«IIU*««>fi*fcJ: 9£t£«#->7'7-/Wcg 
vvCKSILfciCtJfJfrfS. 
(000 5 ) *£, ^^«Ofe^O«je->/7/Ui, 

««**>'3E^ssr«aj imxo \zmiz%\ > to 

TA4eS#*4. frtttf, DNAffiJi|iteg</)i&$, ig 

(Pringle £>, DNA CoreFacilities Newsletter. 1 
15-21 (1988)). S*CJt94tfcS*S/* r -f*tt. ft 
l* 5 -r^®3tefc«cT'E!ie?a4^lCHS«cg7<r* 

hbitmnw zgmvmtmtbmzM 

3tiS^ffiStl.;ttraatSi§3Xhfc, ^wfet 

mizmi*)tf±tt>ii&. m<om.^ztaix, m 

mmizw-mixitzw^, i^fixtt? 
^/>yhs-±t, tmmtbntzffiiztibfo 
mta. DHA-Msmxnat. mm, 

h. #lC4feDNAEfljfc£<9at$£fcVvC, 

<nm\zmmmmh%m < m»<r>t&c.. 

HdtSMWyfr ^VX-imSi 5 <IT V *Z. Connell 

Biotechniques 5 342-348 (1987), Prober^. Scie 
nee 238 336-341 (1987). &tfSmith Nature 321 6 
74-679 (1986) . 

(0006) zftm&iiifctibz t*«i5*»o«s5e 

m<r)-i<o?7Z\in-r*>m. JUIf. fl-7 
> f-yUa— y 5 y(TAHRA) , n-/SyX(MK) . □- 
9 i y6G(R6G) , a-/*>'110(R110) ?T'A4. 
5HtS5.366.860 f. o-^S V^\tmt>Mzm. 

mut7ii-*u^>i>)mmx'$>'). (2) a- 
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-yy-f^-KU-f-. 8Ulf. fl532nn TJBt^ 
yfc*t***5/'AV D 7 KXf- hYAG I/-?-*)* 

(0007] i*/WM»8*fi*i. ifj' 

rMxo^agfl^iMiwmttaj, Wxtf. dnaeh 

-4. Witf. »feHt-fi3Wtti» ^^Ofel&*<*ico 
wRK* **4 i 5 Cx*jWMHWBHBIS 

l$4. W)*. 7?-t7-:?-stft#S:x 
m^mm^ftM.zttb-mx^-w^ 

4* h -? ->7 k # vi—nmmi&kizmti 

S*f)£S«;:fi!c#t4. «itt. K*-***i7** 
77-tj£*<0ffi|S|#. x*;Mf-#K7-$3e*i7 

i. 

[0008] 

***HBB«3CftjM«T7 7 *r ? -fe£WS£t 4 
£«WJy;j-lc881-4. ifc, *ftf9Itti||&3tifc& 


iras©«B*8L My ; «cfe^&ifaig* < *iii4'*y 

H^t 4. K7-eiS-X^U^-ggl3tfeSifjt- 
7?*7:?-^»;3£t4£rt^*?Bto-oo'.; y 
*>-ii. a7lclSBfl$h4«t5^-«flKtsCR„Z l C 
(0) R„R J8 (iStt. RnttKt- feSlC$££$ftf:C 
,.,7/WCa9. C(0)tt^;^x/Hfjbi) % z, 
(1NH. BMfctttHfCftU. R„tt7/I^y, ->'X 
y. 7;Mry, ')?Z< tl>-'M^m&£z1itb5 

*-S7^*7f-feSl;g^t4tligSS-*tf) it 

T4. 

(0009] 
Ift2 3] 

0 

M- Z, ^^y. 

(00103 v>*-wzmzixbR n m. r„s 

r7?*7?H^&£?4fl<Cl^L$4I£S?' 
R,i 2li7^ *7?-ej&o>^y -tf y£i fcli* <7)ffi<0 

*/u*yK. x*f/k 7/Urth\ 

H, -fVf-Jfy7*-h. -<yv7*-K xy^x/u 

f/U. ^D7-fe7-/U, tHD^j/X/l-*X7£/y>( SK 
XXfiV, -f$KXXf;k tK7v'V. 7->'HX ho 

Wi^7tH'J/U*a*i:at;$t4>:J:t«J:0. R 

feSlCftJ0l^4. 
(00111 

immmmm vmf. tmzmztib&m 

ai:fcV>T, 'JX^-li-flilSjSSRnZ,:©) r, 2 r 
n Z,C(0) (*t>. Rna^RnliJtiewtijOr* 
0. z, a^Z 2 li^/??i4tNH. RUifciiBflft 
R, 9 liC l . 5 7/UJf/K'aD. *a*;Ud<xyWS{i 
77t7^-feJgW^ffljS«C^$ntv^4) $:tt 
4. Z, A«l«rfc4SftlCJiV^. C(0)R a2 R, 9 Z, 
t/xx-/ Hi7$ySW7'ax / hzB&tb. 

(0012] 

(ft24] 
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K±- 


0 


H o 


(00131 COJBBBttfcfcivC. U y*-ttiSttft 
^^;US(NHSXXf/U) £7^ yg. tKo^fi/;t, 

2 2 S£ 7 ? * 7 ? -fiSKSrfrt h tz#><nm<r>*m 

y x y^DMfyXy, 77V. ttlvV^ 

/k -fveu-zk 4V7V-/k e9VWi\ 
5r/-/k t7V, toy, ^y-t'y, cj^'y, t 

Ml**, Cftfet»68*H^\ L 
"C, 4 y-fy, ^y/77y, Mt7f^ -Y y F- 

*Jt5ie, R n ft^R 29 #>f-^yTftO, z, &tfz 

[00 14] 
Ut2 5] 

o 


CH 2 
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(00151 *B9^*/MME^#fe*<O-O0 

(0016J 
(fc26] 



(oom a*, y, my t tmvcmxt.ro 

i, -R l7 »ifcg«0X"^ h/HHt&y^SlS^ttS-SMt 
t4fcfttffi<35ffl:Sn-CtJ:v»Cfc*«ttlSn*. C 


plCHR«ajtRj,Z,C(0) 

rao, WKMfrX-n&xb'). z, «nh\ rr 

ittHmXh>). R 2 ,«7/^>. yiy, 7/Hr 

itemttcimsmmxb-ixitt^fifrX-ii'St 
^■tr^-fesic^ti.tffiSJ^tf) t^th. x 

t. •Jy*-«x»OJ:9tHWIB6tR tl Z I C<0) R 
„R'„Z,C(0) <#K RnRtfRnJixfi^tfeOr 
AO. Zi StfZ, tt*«ittCNH, JSKitfcliigg 
fftOs R, 9 ttC 1 . 5 7/l^T'*>'), 

6. Zi tfiBMX bi'S&tCtiHX. -C(0) R : ,R t9 Z 

(00 18J 
Ut2 7] 

o 



71*79- 


(00 19] Kt-feJBtfiSRlWRntf^x^i 
^(iaffi7 x-/K'&£^0?7;w-lTJ>oT{> 
JtH. Y, #tKa*S//«*9, ?K>Y 2 #&&T'£ 

3\ f^^ttfe9&07/M*U-M y^7^<0-MTA 
4. Y, VT^y?*)*)* frlY t WSi-UT* 

iOfe^^Vry^^. y7-y?7*. 7*n 
y7~y? 7*3U/*777>r y^7X^-at'ftoT 
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[0020] 
[ft2 8J 



[0021] fcttsKt-ra&i^-tT^-w 

Mfc X tiu; aTtcSHSS it* <fc 7 fc , 'J K 

t-££&tf7?*7?-e^o*4ox 3 maaiv 
x< g&go-o, ff*L<uFt-fi«avr^*r 

[0022] 
[«29] 



(00231 MOXmnciltvc . x*/HMH» ' 


-ft*. &tfh't-£$£77*7?-fe£|;:3£t 4 

x^^-e»a3efe*Tga$nfc^ y ? 

[ 0 0 2 4 J 4fc, **Wi*»^x^4f-C»fe 

x. wtmi*m<?>x*i),¥-m£$x'W c mzti 

'J rT j? ? i,** h C fc S *tr. 

MttTxmmi* »; ^ ? U** K 77 4 

79-f -e-tf** ^ 9 1/*t K h U 7 x- kC 
Wt*OCfWC*ft. -I»jb5*i4k, KftSfi 

s^**^hyVhy*X7x-K SftHK/ifc 

^> ? f^^rx/7/>yh , ;ta7x-h. avsjcs 
^ 5/> h y <t7x7 x- h#ttffl$ 
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Ofe^&CTi^fr ffiffl L t D N Aa^&££ff ? fcW) 

(0025] i. *m(7)**!i>*~&%£m<) V*- . 

*mttltlt><W yA-&$ijj:*fr*c- 
Vt-£Mt 7 9 -t 7 9 -%M<7)f$cnx* 

WiiiHRfllfiSRnZiCffl) R 22 R 23 <5». R 
2i<i Kt-tMHce^Sftfcc, - 5 7/Mf /UT*> 9, C(0) 
tt^tf-/l^T'*D. 2, ttNH. «**^i4iarc 

AO. frr>R n \t\)yfi-$;79±T?-%%\z%£t 

(0026] 
[ft30] 

0 

.A. 


•7" X D-" M - 
1 R 2J 79t79- 


1 0 0 2 7 1 yj>-O-50HI«Ctj^T - KIT 

(0) R«R ?9 Z ? C(0) Rn&VRultl&Ok 
tilth*). Z, &^Z ? li^feiCNH. KJUfc 

-/H«r 7-t r ? -eStoSflKtKiSSSfiT v ) 

S*t4. Z, OTHfC*6SCftl:aoT, C(0)R„R 

(00281 
Ht31] 

I 0 


R 72 Zz 79t79- 


(0029] 'j^+rRMtLtftjaLftiSaa 
tray, ^ytv. trys/y. try^Vy. tru^i; 



HSSfifrK ®£®mmt LT, 4 >fy % <y 
f*+7fy. lyY-ivwi-iivytt 

or 2 i *K>4f y r* * . 

(0030] 
(ft32] 

o 


(003 H *3«*»!ifc>»j y*-tnzmun >J 

y^-cO-C(O) R 22 - ?7a--y ^W£5f?. 

7^<0-BT»*K7-fi*, 7?*r*-feSXt/fi 
i KiHR?iifc»; yti-<n7)\,-7<F)-%X'hh y yfi 
-zttt. *m%lzm2hl*y-yfy&%\i--& 

ma 

(0032] 
lft3 3] 



[0033] iGi-l±X<M&t:ito. S*. Y, S 
^ A ^ /cii7 = > fft c i: m* U"\ Yi 
*^y^u^y^9^^>-Mvhi. Yt ^*r^y 
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nSflS^^tfC. *$. 7 gS. HSR. a 1 ? 

tiiv$.*v)\>. 7i\s*)ir. r/u-ry. * 
/p**-K 7$ a rv-t-^A. 75 k. ^.h'j 

b&fwfbtiufi. zhkaa&ztiicw. -mm 

m*y#y&W&ti>. WsTy£M<F>z.M 5 
xtt*WffiWm**yv*.v-yTyf!!Mtmix, 

Scott C.Benson^lCj: 01996*4 B 1 BtaiS$it/c* 
EB«KitlK3S08/625,085f ftmW 

wyfym) (cieesntfco. zinm^mt 
ixmmctthh. mmmmzti^z. r i7 

UHR* 
[0034] 
Ut34] 



[0035] ^ttl»7x^^^(il}ft7x-yK^ 
4, 7x-/l^iC0g8SX 1 -X 5 £U,**. 77 
*. SS. g*, 3**. 7;w*/k 7 

n^y, 7/Mfy. X/U**-K 7SA 7y*-t? 

, ^7syf*o. y 2 ^.s-flrA-e* 1 ). aox, 

<7)4. 7-*?aan-/$y?7;u*CA4fc*&tf 

ilfc*DJ«fflFa5B«)8/672.i%^ (»^*»«W<0* 
ft: 4, 7-^000-/$yftJR) CftBSftTS 

[0036] CCrttffl?*l47;W^UiBttV«« 
#fc**8Mh 80*>. **/k xt;k 7ne;k 47 

7*0 t?/k tert- /f/U. 4 y7*/k sec-7>/k * 
tf^yf *k tert- ^>^)V%z&? , S^7/u^/m 
tKo*^. 7SA f*, 3/7 A ~bo, >Uk*, 


ft*^T^Sftfc7;l*JUjWte«t. -ad7;K 
Ml^ttJhW\oyy«flBHI, I*7/i/*o % 7 
no. 7n* % 4tti3-K£Wt4g»7/P*/P$'3l 

h 9. *^zlS^^l^r;t/^;Ui^(ilffi7;u^ 
4"r*4#ft**fc*t. 7^yli^^-o0±*« 

>J9A*;M;*-K AU^AA/Mut-K s J+h*J 
*A****-K 7$/tt2ffl<3*SJK 

izs$$iitzm%*iSb$»z%t. 7$ mm 

t«^Sft*7/U4ril<»&*tr»»t*'f. 7U- 
itf, <y-b'y, *7?l/y. 7VYy*zV % t'7x- 
[0037] R n ^R 17 «4<:*<r4lLfct:x*;P4f-e 

**#{c7$yc*4«*, -fyf-*S/7*-K X/k* 
-/k?o'jh\ 4. 6 -^aohy 7x«;P75y, 

U^T*6«*, e&*ivu-f S H, AD7-fef;k 
4«i3-H7-feh75HT*4Ct#jff4U\ R.Ha 
ugland. Molecular Probes Handbook of Fluorescent P 
robes and Research Chemicals. Molecular probes. In 

c. (1992) tmnzt. mzifit^mmmzti^ 
muzTs2tiz>£i\z. &£mt7*y\*isj\,- 

V*+*TJ4 v-iS&im Kt-fe*4)tli7^ 
^Stt-ftNHS X^r/WTl>4. C^SBBfflttOX*^ 

^4:^*47^*7^-6*, ai^Kt-ft*i7^ 

-br^-fe^ic^t4 , jy^-e*tf* x*iMf-e 

ftfcyy^-^^o-ar* 1 ), *tyf y^fflja 
ttrKt-e*fcjs*s*L4. zm-t5z*> 
x*/^-«K»feSHi7^*r^-«j(£*-t/ia*&r/ 

Pit Ft — 7?-fc7*-tf rt*4x*;MME8» 
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HBfBiiiC 
[0038] 
[fc3 5] 
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[00391 {*♦. Y, . Yj . R|,Mt, a JUFX, 
~X $ ttftCHSSiifttlsOTA*) ZHtlx*il> 

yX<T)<VX\ VV*-\tV+-&Wtf 79*79-1 

(00401 
Ht3 6] 



[004 1 ] £$C0C<07 7*«0#i ^HiSBSCfc 
*OX, S38glcJ:9K7-££&tf77-t:7?-fe$ 

fc. *&<9Ki. 7?-fc7?-feS#fe$f)4, 7-y?- 


[0042J 
lft3 7] 



X, 


[0043] i-tt6. 5»tt. R, -^R, »2**&4IC 
7/Hr/k ifcliR, tR 8 . R, fcR 6 . R, 
£R 8 . R, fcR 9 #-t8lzZhxmZ&l&tl%£. 
»JfZixt><m^b^Vh r ). R& ~R. 0 I2**&4 

7/w*/k 7/k*y. r/Mfy. ;w**-k x/i'* 

y. 7s A 7y*-*?J*. 7SK, -h'J/k 7/U3 
7i-/k tL<«iaa7x-/k ifcUKfct 

^htt-fcO, x, , x 3 rvx, ii**it±tc* 

ft. 7-y^. SIR. St. 3**» **iK*£4k 7/P 
*/k 7^7-X, 7A*>\ X^rt*-K -^fry.. 
7SA 7y*-»?A, 7$t*\ xJ-'J/k t,L<«7 
no*-/. ifcliBSSaUSSAf-atCSiitSS:*^ . 

RVZhW&Z-SbitX'h'). X 2 &tfX 5 
tttg£T£*. R, ~R„. X 3 &tfX, R 
, i:R 6 - R 2 fcR« . R 3 fcRs . R ( iR 9 .M 
X 3 tX, (i**ffi4IC-t6l;:£iVC5I8. 618. 

tmimtmixltiw mmwzfFZixtzz 

*(4* . 5. 6>(in-y'$y88tii£94' . 5, 6 

ijyti-eii&Sizmi^&Gixhh. 4' , 5. 6« 

tf . 9 9 1/ *f K * fctt* 'J ^ if 7 1/ tf - Ktf>££»:if 

[0044] X*/t^HB#fe8tf).:<07 7 A+<0 H 7 
-fe*li®gx*;Mf-rftiiJ***> <b>9>4 feSS:-^ 
•CvvCi>J:<. f<04. 7-i ^'7ann-^$yfeSA« 

4. 7--/'?ooo-f s^^-tr^-fes^ty 


(19) 


8SFH0-88124 


U\ €*0C<9£;E77* (9%. 4. 



«Mbfc**U **o/i«»4 L<ttHt-felM) 
0 l'>£< k tftlOOno »ft!fift*£ 

[0045] 
(£38] 


J CM : CH lJ MW Y^yOs.^N w «M(CH 2 CMj) 


CO,H 


COiM 


YYYY 



(0046] 


^CF9-0R*GO 

Mt3 9] 



[0047] 


Ht4 0] 
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R.. 



(CM,). > 



[0048] A. x*/t*HE»«Kflg--? 7* 


rot. a-r$ym& wftm&*>v*<t>f 

[0049] 
Ht4 1 ] 

flu 


LOT 

"'I R„ 


' A,, Hi. »« ?'« * 


• i 

X.1 

[0050] cosaBB^i*^*-»aje»+ 

CtEfflL»*7^H:rf-e*^7A^«|tLT'. * 



a* 
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tyf-y^URi. i/r-y^ffiii, 7?oy7-yfgfi? 
mBmmimvi'-mmtix. 

NAN . CI - F L AN . TET. JOE, ZOE, D- 

?vs. ti)vx*i,u-?zvmm mta. 
•>rk mm mm. 5w^>M6w^ 

v) , 4. 7-^oo7;^l/-t>fy (JHSttifJB. 
188,934 ^-5r#HOC<b) . 4. 7-y';noo-^ 
y<19% *6fl27BtiaJSSn^:*IS#itaiHS0a/67 

2.i%fj#Ecoct) . ^^yy^^yr^es 
mzmozk) . wu, n. n' . n' -rh7 

tf. 5#)W*i/BUf6M$*ti') tfWft>M#. 

{00 5 D :«»;SffltiH7nr^-ei 
mt Lt. ^^•/7Mut-f yontift («i 
tf. 5*yU#*yai;6^#*i/) . 4. 7-y'?o 
07/M-U-M-y. 4. 7-y7ann-/$y, 7/P 
tfu-My, *Jt»^yv*^yryfi*. #/wK*y 

*y) , NAN. CI -FLAN, TET. JOE. 20 
E. o-^y. fifrXZisv-fV/mm (0U 
tf. 5^#*^Alf6*/P#*^) . a/M^xRHO 

*/I/#*y) , N. N. N' . N' —fhxXfvU-a 
/M^yo-T'Sy (THARA)COjltt* (Mitf. 5#rt- 

y(ROX) OStt*(Mitf. 5*^**^1^6*^*. 

v\ c:n^OfeS^«gS^2tc*$ix$. *$K8tf> 

wyfym&w &x-*t-miz%%ziih. 

HRHaSRnZjCffl) R 22 R 28 (St*. R n ttF*- 
TWfcO, Z, «NH, SBWfcttlBR-C* 1 ). C(0)tt 

*;u.ic-;ust*o. R n tir;^y. y'xy. r;Wf 
y. *4<tt-o^F«d»*t*t4 5S«av6 


10052] 
Hfc4 2] 

7**7*- 



[0O53] R 2 a*ttfflUU5ft«2fctt6H8*> 
WhlT. y^o^yf y. S^OA^fcy, i/?w<s 
y?i?xy % 5/^a^ify'xy, 75y. ^77 
y, eu-/U. 4yt?o-/k -fyry-yU. U^V- 

/k >r t^y, troy. <y«tfy. t? 
yy'y. tr'j/yy. e»j*yy. T9*J>Mf**V 
yytfmfbhhtf. ztihURfeztiiw 
&<nfntix\ AyTV* ^yVyyy. f*+7f 
y, 4 y\t-fr&V+7fuytfmf(*tit>#. ztit> 

JJiTfcSSfi4J:3fc:. 'Jy^HiHK«3§*R 21 Z,C 
(0) r 22 r 29 z 2 c(o) (sW>, RnttKt-^yry 

z, &tfz 2 ti^«i*cNH, awifcttiare* 

0. C(0)ti^/U^-;U5r*0. R 22 ii7;u*y. xx 
y. 7^y, ^<tt-o^^^SUS^r^t4 5 

S&£^il£*tft&£r&9, R 29 ttCi. 5 7/^;WT 

tS*3ftT^4> rt*4. 
10054) 
Ht4 3] 
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, SKZj tfNHT* 1 ). froR u ij*.>*yX'hi% . [0057] 


9 • 



(0058] 


144 61 


9 • 
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ttS. 5-m-S<f<r>mx*-)l>*-W&£.Mt. 79* 
71— ^JlSMtftFt — 79*79-ft<raW 
vi)-m%i>®is<»®l*+ — 79*79-HZt 

tt79*79-®%fcitimmfl,Z\ ; + — 79*7 

i-nmw) yA-mz&ti&wfiCFi- — 79 

[0061] 
l«48]" 



(00621 (St. Y, . Y, . Ru-R'.e&C^X, 
-X 5 tt5fctc$£$;h.fci:fc £t+*fe$tf> 

E'j yi)-<m% ') yfi-a79*79-W/Ty& 
s<^x 3 jt(ix 4 mmatix79*79-*<rv 

J:$iff4Lv*dHK:8V*T. ')vii-\t79*7 

[0063] 
Ht4 9] 



7l*f9- 


1 0 0 6 4 1 *4 uxmn^nmmucnmx-^ 

4f-iEflfe$4>0]**t. *4«t»lc*$hrt:4*U:5- 
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[0065] 
[ft50] 


V " 

CO,H 
5.TMR-8.CF 



"OCO* 

COjH 


COjH 
5-TMR^.CF 


(H 3 C) 



N(CHj)j (HjC)jM. 


COjH COjH 



{00661 


[*5 1 3 





V 



CO;H 
J-OTMa.A-Cf 

[00 67] B. X*;{^~fe%fe%0%Z7 7* 

[0068] 
[<t52] 



■ i?r 

[0069] (St. Y, , Yj . R,,-R ls aVX, 

[0070] 
Ht5 3] 


(29) 
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*14 «|1 

too7i3c<onis®atcfcot, >)vi!-\m<. 
9kt*«t*4 Ft-£7?*7*-«§£t*±s 

wc. 'J yj$-li 'J y^-(c^^^fflit±^fflilr 
/r-UHR*R 25 2,C(0) 4fcttR«Z 3 C(D) R 26 Z 4 C 

(ox#k R M nKt-«as^$*ituo, c<o)« 

fc*WS*5fit*59* R2 5 &t/R 2 6^C iM 7;^ 

54fcH6^^S/-HEX. NAN, Cl-FLA 
N, TET X JOE. ZOE, 4. 7-x7on7/M" 

54^tt6^-K*x6-/5y, 54fctt6*^#4f 


y-RHO. 54fcU6*^#4f->-B6G . N. N. 
N' . N' -rhx**/M54?yi6) -*yU#*y 
n-^$y (TAMRAh 54fctt6*Af**y-X-Q- 

[0072] ^coHtesa^^SMtlcfcv^t , 'J y # 
-liR 27 Z 5 C(0) S(*t>. RnttKt-feWcSteS 
ftfcC,. 8 7/U*/UT*9, Z 5 iiNH > HJt4<:<4B« 
Tft9. ^-X(0)tt7?*r*-«iaS*$iifc*/U 

5 - 7 ^ y ^ */U7** 1/4:4 y K^HHRSrttftf. 

4fc. ^a^f^flS^tyTyfe*, £lflC2/ 

7^yfels 7^a^7-yfe^S^7^77^ye3R 

ft I Hi Z t i)<m* fi4*S T ft 9 > K^-feS&V 
7^*7^-«fclBt4Cii«>«WlW±T#*JHB 

[0073] 
l£5 4] 




[00 7 5] 14561 


9* 


(32) 


10-88124 



n 


(CH,),N 


NH 

[00 76] C. x»;l^-C»fe*fljBE?7>l 
x*A*H^*fe*OSE7 7*li7? -fe 
*fclTtf>4. 7-^DDD^;yfifMFt- 

St. fet, 4. 7-s^aoo-^5;/fcSBiW) 

*u*tniifc»*T, cii**>x*/wMe&« 

1 . 4. 7-y7aQD-^;yfef 

4. 7-s;?ooD-/sy^«WHBi«K 
[0077] 




[0 078] Srffti. #k R, -R 4 li**a4C 
**, 7iHM\ ifcttRi fcR 5 > R 2 fcR« . R 3 
tRi . R4 fcRs #-»<cSilt8£««f4«*. 


(33) 


fWmo-88124 


mihhm^btThn, r 5 -Rm^m 

fc**. 7 7*. BS, 3^^ N rt/l/tf^/k 

7/i^/k 7/u*y, 7/u*y, x^**-k zfrt* 
y, 7$ A 7y*-^ N 7Sh\ -HJ/k 7;l/n 

7 7*. eg, as, 3**, aa**^ r/^ 

;K 7n^y, 7;Mfy, x/i/rt*-K x/kty. 7 
7V*-<7K 71 h\ -MJ/k tL<ii7yu 

[0079] fe*04. 7~i/7nDD-^^y^7X 

aiiis/u!*®#iipiijia»)8/672. \%^zmzhxh 

r^rt<t< (fiD^s *f/k x*;k rot/K -f 
VrotT/U, tert- 7f/k 4 77>;k sec-7>/k 
tert- *y+Mf) . lUUMbkSSft 

•taut, r, -r, \&«m.iz*% s t 

R, MluOHlT, 7;u*;UB»S. 7/P^-y 

Iks, 7i\s*vmmv7}v?*vwmm*i 

;k xfvk rotr;w x 4yrotf/k tert- T'f-zk 
^V7f*/K sec-7>/k *#'<yf7k tert- ^yf 

a*) . iii^^^a*&(/^^^**a#ri>o 

TtJ:l\ R, Ml I0 «ClBLT, R, fcR 5 , R : tR 
« • R 3 fcRs , Rf fcR 9 tt**&4£--*ilc$ivC 
5111. 6 ML ifctt7MteJB*LTfcJ:v\ 
[0080] -gJBBttfcfcvvc, R 6 &tfR 7 ti<y 

YvhD. *o/i«4R 9 &ifR| 0 u^yyrft«. 

ff*U*SBfcS«fcfcv*T, R 5 -R l0 tt*««&bjc 

H H 
I 

CH)CH : -N 


*fctt>f"^r»*. x, , x 3 &i% «chlt, x 
i liffiL<li*;^i/U-hr*0, ^x 3 six 
X 4 0) — 5(i4 . 7-^7000— ^Sy7?-t: 7*?- 

nkm%tihWg&i$AXvX{>i\\ 4' Sfiic 

J 9 U** K 1 1 < li* If :/ * 7 u*?- F*)Jo 1 4** 
*W*S*40fc«OTUW. *9»S§+DRiio~2 fci* 

7*-fc*fc«WC, Ri -RioU8^fcSftt*»r" 
ft9> X, Ita/kl^u-hrftO, x 3 &tfx 4 CO 
-*I±B£S<L) T'ftO, «W±*«r**. DR110-2 

[0081] 
Ht5 8] 

H H H 



DR110-2 

[0082] *mmWG-2b JlS . *IHmctt 

ffl t»4az^«fcff i Li >7? -t r * -fesicfcv i 

R, RVRi O-Wixf-^t*0. ft^4*»T 
ft 9, R 3 &tm 4 O-Wixf^rftO, 
T'ft 1 }, R 5 &VR 9 lW\«\zZiiX**!l'Vh Y ). R 
6 • R 7 , R 9 , &l/Rio<i*^t'ftO. x l 

X 3 cO-filigr&ST'ft 
0. ffi^r<i*#T'ft4. DR6(rM«a#aTfc*3li 
4, 

[0083] 
Ht5 9] 



DR6G-2 


[OO84]*0flli§+OTHRi:»$h4. *^03t:fiM 


R, -R 6 ^ , l^^$/it*^Tft9, Y| -Y 4 \m 


(34) 
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A*. vmnmifitXT&fi&tih. 

(00S5) 
lfc60] 

H H CH 3 

I 

N-CH; . 



OTMR 

immmizm u *r ? -tr * -&mzb v »t > 

R, &(/R s ttH»fc8fiT6K8*»*U R 2 &tf 
RsttHiMftT6«te»SU R 3 atfR 7 li- 
Wc3fiT6S««B*U R« MR* fcMKiSil 

xsumzmi. r 5 &tfR 6 u*»rft9, x,u 
**##5/u-h-c*»), x 3 a#x 4 <o-auea£ 

[0087] 
[ft6 1 ] 



OROX 


[ 0 0 8 8 ] B 3 A&tf 3 BU*JM^I*/U*-W 

fcfc^T, Ri at/R 2 O-*ttx^/ur*0, tt*« 
**T'A9, R 3 atfR 4 ttfl«fcS*U**t*>), 
R 5 Ut>«/CA9, R 6 -Rui«l^t:SftT*are 
A 9, Xi tt*#U#*yl/-h-t?A9, X 3 a#X 4 CO 
-*tttt*£TA9. ftfriWcSrab*. fc£tt3bfc 
»**T, Ri &tfR 2 0-#Uxf^T'A9. «S*»4* 
S?A9, R 3 &l/R 4 tt»l*JC$ftT**/l/CA9, 
R* li^f/UfAO, R 6 -Rjo<«1*!e$*iT*S? 
A9, X, tt*;l/tf*>U-hT'A9, x 3 BOfX, <n 

-ms^T-b^s fc£*3ctc 

fcwc, R, a#R 2 (i9KI:Sixt^-?-/K'A0, R 


3 MR, &-mz$tix6mz:mi, % wr 

8 «-««fiT6H8«B*U R 5 . R 6 . R 9 , 
at/R l0 ttHI«lcSfiT*#CA9. X, ii#/t^*x 
U-hTA9, X 3 aifX 4 O-^ii^STfcO, ft 

*tt**cA4. ft*»3dfc«^T. Rt avR, i* 

fl«£3*lT*S?A9. R 3 atfR 7 tt-«l;:SJiT 
6R8*»SU R 4 RVR 9 lt^&izZtiT6mm 
mi. R 5 > R s > R9 , MfRuimitzZtiXk 
STA9, X t ti#/U*:*:/^-hrA9. X 3 avx 
. 4 a-m%££V*)t). ft*tt*JtTA*. fc#fe3 
efcfcwt, R, at^R 2 O~*«ixf/PTA0, flfcfr 
«i**?A9, R 3 atfR 7 ttHte$*iT6iHR£» 
*U R 4 atfR, «iHI«*iT6IKttB*U R 
5 (i^^t'AO, R 6 s R 9 atfR|,UB«fcSfiT 
**?A9* X, lia/U#*5/U-h-CA9. X 3 atf 
x 4 <o-£ttg££T'A9. IWU**rA4, {fc£fe 
3ffcfcWC N R l MRi ttW««*lT*#C* 

9. r 3 a^R4ia>KJcsnt^f-/K'A0, r 9 - 

Riott!W*fc*fuC*IS?A9* X l 

FTA9> X 3 ai^X 4 tf)-£lig££T'A9, IBTtt 

**TA*. 

[0089] H5a^6*i*JMB<0x*/^-^e* 
+Ki$ffl£ft44, 7-^ann-/$ygloi|i} 

fc* $ iifc "TSSJtttt jfefc£» S iifc 9 ? A 4 . 
ESliS&lX, #^##xU-hE»F-CA9»4- 
SHfc?ixfc£iS£*t. 04\ X' ttXj coB!B*rA 
4&#£*1\ H5CS?ftfc*i£«ci3V^,.2Sl<0 
3-T5/7x/-;HBW*4a/4b > Mitf, 3- 

m#4c, Wifcf, 4-*;^i/-3. 6^ no 
-2-^*^«WMaBS**(IDfe. 4c<OX,'. 

0 o 

II 0 

-c-o-s- 

H - 
o 

?**) k«e;&*Mi4 # 

[0090] fo^vRmttm^ mm, u yg 

immtx-w vxWfm&zti*. sfe^4d 

I. m&Ato£&&tlt:Wz* ^«j4 aaif 4 b 

<nmmmix%it)K ftm£&M$us.tbt:v> 

(c, SttSlil^Sr& # HGiiamSX, 
-h-CASHRftS^Ut^S&^t. H60*ttt*vi 
T> 2SMc03-7^y7x/^^|*4a/4b, 

7^;PKK^*4e, Mitf. 3. 6->^noi!S*b 


(35) 
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4, 7-^7noo-^;^£77'fe7>-£$k 

fe*^0^7^*tffifflLS677-fe7'^- 
6S*U, *«*SftfcJt$$DRU0-2 % 0R6G 
-2, DTHR N DRQX. *lftH3aif4C*3*lfcfi»*f* 

[009 1 ] 
[ft62] 


ion*- 


[00921 fc4te4. 1 -*J9uuu-f\V#T9 

4x*/Wf-S8fi3W)«tSt. «4fc*«lfcfc* 
U5-A/l'#*x7;^Hr-fyH^-fe*Si;7?4: 

SSJcffift?*, £§co*£>ffi<7)4. 

t-fe*&lf7^-br^-fe**cBt4Cii^^SM:co 


ft^x*A^-4^«fiJW»>y^?XB, 7 

y taw f t-mwr? *r * -£*<o 5 ma* t 
u 6 awrcsr ^os* s tit cn 6oftw>HR«aa 

[0093] 
[«6 3] 


(36) 


»H¥10-88124 



79*79- 


fi# K*-fi*k 7 ? «tr * -fyw>ffltf)x*7Hf-4> 

-fe*&*tf#, £Sfl*Offi<9*?yTyfc*#K* 
^fcLTlH^iaUli-ka^Sft***? 
ftiCfc^BSH*. MW**>»04, 7- 

ASH^^tcM**. X^/H'-fESfe**^*)*? 

k i»ioom *s v*»*tirt4c k^ff i U\ 

(00951 *«W)ft«0»H^ 7*li, K+-«* 
j^k77*7*-Ojfc^gCi9SI£LT. **v* 


K7- 

**t. MRMkfc, 7?*r?H^®fl3U^? 

vv£ Kt-rt^77*7*H;:&#3fU. c*)»BB 
aCtt»Lft47^-fe7*-fe*OWkLt, 5-** 
tf^-X-O-^yCROX) fttfCy5 jWWTMi* 

^fe^ti * fc F 7- 1 79 * 7 * -C«4f* *J v# 

-£#tr. K*-*7?*r*-«fctifrr*0fctt 
J8S*i4 u y#-ttfe*?>35-7 7X2it;^z^ 7*<o 
fcfeiWJyA-'CfcoTfcJ:^. L*»LW6. JSflfl 
•jy^-j&<feScoc<07^^+CfiEfflStittJ:v^k 

■SZiih. yy*HiJtie^)-»Wl*R:iZ, c(0)R 
aif*Silt^4C,-s7iP*Arr»9. Zi <iNH. B 

»*feiaarc*9. ccoxi^^^ugT-AO, r» 

R 28 liyytf-677*7*Ha«8**f , S1riE£"C 
ftt) SWtiCkMMtlK 79*7*-&tite 

m*Tsf>97*<n-%X'bh%&* yy*-tt* 
^yrySffl3to5dt'7^-fe7^-(:S^$^a^k 
aMffiU*. *6l4*«W^±EOX*/^H2»ft» 

yFt-fe****** 9>np>*tf)fe<n*vv 
f yfi«*«Ht-«kLt«etWILft*c:k#a 
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7 7 -b 7 ? -feStcBSt 4 ft <^fc<0£T #*?&Bfl 
tt. ;ft^<^£4feSDNAEflifcgefcivt/|v$ 

&4feS02}§?-*t. 07*. 5R0X-CF (i±gfe5ilf) 

m97wmwzM,mx-bi>. -n. mum 



*it±ieea<7)Sge37 7^c0Kffll*I(CAi.5RIK-CF fi 
ltty5-CF$-ttJ. 

(0097] @8fcipSitfc5R0X-CF JU/Cy5-CFOSfcjt 

<rm&±l77*.79-%$k (ROX , 59 
Ono . Cy5 . MmWmg&ktKZZm&Z-X? 

(0098] 
Ift64] 
) 


5-ROX-CF 


C0,H 



CY5-CF 


C0,H 


(00 99] IF. *IMkPX»<l>*HHSfe***OK 

I 

t^ifcSST*. ©Ill (=PL<ie®?ii4J:3t:- 


* (Biff, ^r-fFfciSi) . ma. mm&. m* 
ifmpo. mm, Jftfeft. «. tana. jutr, /<? 

«B^*jWMHW«S**tr i i hx v tfc ) 


mm ® # 

<38) ftSHMO-88124 


im&MtlX. BS**fcJ:9±*Sftfc*y:Or 
?U**FWfc Hitf. PCR J|»)«a-CflW$il4 

^fflicow^Lt. DNAfijya^r^^v-, pcr r 

1 0 l 0 0 ] ja«>-o^»ftSBBB»iiB||Sftfc 
*?l/;fxF<WP) . Witf, *«Wx*MF-«| 

mmmmmzhfz* ? u** f, juif, ^y- s 
ij^-mmmx-m $ tit: . tv* 

i>FM/**7x-M<MPh Witf. f**S/yhs/ 

yhy**7x-k m^rf/yyMi*A7x 

-k ftf*y^7/yyhy**7x--k AtXf* 
^>f-Si/yh , J*X7x-h3jj J *H r ^<i6. lil^ 
Wiff, mm*iXtz*>)1Z9\s**m 

mizb^xxv ty-ifm'cixmi'iU. t 

fc. ilifcOWRfcLT. *JMax*/u*-«§B6 

x-F(ddNTP) . Miff, yfWyyhyyh'JW 
7x-F, xf**W'f/yyFy**7x-k x 
f**y/7/S'yhy*X7x-k &l^>'f**y 

tsy>'hy*A7x-h*«wfen6. w*l^ssk 

tt. Riff. 6S»jti»"!^tcffifflLf#S. 

colon ^^ffl^iorawi**w^*/u^- 

OMUL Miff, f»r^-f 7-KW*gcttfflLft 

ff. Kornberg&tf Baker, DNARepUcation.SljHffreea 
an, San Francisco. 1992)fcEB5*l£J: 0*2' -r 

r^yh--xai*8h&; 7yy, r7irryy. i 

fctttry5S/>*7U*:/Kia. Miff. 7f~y, 
/7xy % i/h^y, f-*y, r7?7f- 

f-Ffl**7x-FXXtJk Miff, *A ^WF 
y*A7x-FXAr*tltl, xxr/Wfc*>fti«i 

*r*4. ^^u*f-Kfca>t* "SB*" tit. n 

£tf„ Scheit. Nucleotide Analogs (John Wiley, New 
York. 1980) (CjOHRfclEBSJtf:. K^SS#S 


v/immm%mh%&? 9 u*-> f*w 

fe*C**8£5ffC ^4 * * I/*;/ FRl/j* 7 U** 
FS«*. 

(0102]*WStffiffl$^i4 "*y^^l/*f" 

h" tv^HBtt, z*aftv-*a^r*^^y#7 

?M"yF, y#jfr^l/*5/K, <I*l*>?)a -7/7- 

^yxxf/MSfrfcrloaf^SfttiJ 1 ). *TOStc 
flffl3*l44|fr« ^A^i/'x^r/U&g-" Ut, 

Miff. H. NH 4 . Na*£*tM<IO 

k rfttsfcoi/f-^x-k ***ch:u/x-K * 
jatfax-fcU/x-K *A*n7-of-*x-h. * 
XiMTxy-r-k ****75r--h»**tr* * 
^*yx^tn«&*fc«c*i^«a»»t*t # *»J 

^;i/^fF(WXf>i^t/?-|i Hi 
ff, 8-4W^ai 1 C0^y7-#ffli'COgHTft4 4 * 
yrfjr^U*f-K«3W5KI. Miff. "ATGCCTCiC 
J9*S*l4*J;HOtu StC^W^RO, J9 

L, Vtif^y/7/xySSL, ife TUf-S 
y'yiStlfcJ&^S^-Ci^o, 5^l/*i/KB 

ttfflltffi\t*4. fi*XW^^*^F6a*r4S 

*tt(» y rf??u*? mtf&mzZfcX'b *) , a 
i>* y 7 f w 7 y ^ 3 yc 

TWf. (iii) ^St4^, Miff. Tff'J*?- 

t\ y#-wta^r*9,.*^(iv)fi»>aBce 
aei5L4^tw*4^*ri4, 

[0103] fe^tt t y s i^y ®sco 5 -Stmifi - 
*«ffltcttfflL»4»o*HojHi5fassaa 

Miff. Gibson^. Nucleic Acids Research, 15 
6455-6467 (1987) „ Gebeyehu^, Nucleic Acids Rese 
arch, 15 4513-4535 (1987) , Karalambidisb, Nuclei 
c Acids Research, 15 4856-4876 (1987) % Nelson^, 
Nucleosides and Nucleotides. 5(3) 233-241 (1986), 
Ber^stroo ft. JACS. Ill 374-375 (1989), 
4.855.225 * % H»5.231.191 &C^S5. 449.767 

«C***14. 1^147*^^75 KltftifcUT* 
^7SF6*T*4Cfc^ff4L<. fe^tif^U^ 
f F ^)6^U fe^^Sfrft N-tFa^rx^^i/y 
^ = F(NHS) XXffrt:%9V*+ FC07/U^X^75 
7/^xiwh+i/75y-4«47;l^x/i,7 
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h. Vkhtlh%£\Z7urt}V*)V- 1 -XF*x7S F 
(3- (75/) xh* : s- 1 -7n£-/W N 3- 
(jM^**) 75/- 1 -rntr^ifctt3-7$ 


o 
J 


-C=C-CH, -NH-C- 

3-7 = /-i-7nt!>-w^ 

0 o 

1 & 

-C-C-CH, -NH-C- (CH,) 5 -NH-C- 
O O 


-OCH-C-NH- 


[0104] 
[ft6 5] 


^= CH 2 OCH i CH 3 NR , R 2 

[0105] (*K Ri 2WfR t fcffl«M*lTH* 

7/Wf :^7 5 / -WMMfc* 7 FO£j£#Hobb 
s ^Rfl^aj®§&7305844.0-^ &Wobbs 6. J. 
Ors.Chen.. 54 3420 (1989) KJOftSSflTfc 1 ), CI 
.fi##*fc lX**mglztZhi>. B*fcf iff. 7 
/k*z^75y-tt»*flyr^U*f-H^ aS«TAo 
VTttvZfWs* (IS. Hobbs4> (jfeWlfflL 
ft ) «c J: Jt 3 St 5 - 3 - k try 5 w 

7-3-K-7-f7ir7yyyr**yif^U*y 
F) ■ AlfGu(I) $7?;uicWU T^yC75 7y 

tistismm&KtiX'. mim. mznx 

75/-jt7U*xFli, ££&#ft£iU8U *77 

mjv±-^i*zi;mm&zm ix 
?s-iW'%ite^ymm&mzmuX'$. gv. 

jWi4. ftfetefVMMSfi. >?/-/u~«<t> 

?h/57<HCj:9flHKU*4. MJ**7x-F# 
a*OflBBfcJ:9WMl4. 

[0106] xmnxw^-mmx-mztifc 


(CH,), -NH-C- 

u**mmmw?tit)*mixfimh. m 
a. mtuz*v.i?9u*+¥tL witf. dna 
#y > ?-<f * *:« y ^--eiffiffl it w*«r * 

(Wifcf, Stryer, Biocheoistry. 24$, W.H.Freeaan 
and Company (1981)) . ifcttft^fit flitf, *X 
XfrTSt/blfe* **7r4 b-b l )X.Xf^U^ 

({fltetf. Gait, Oligonucleotide Synthesis. IRl Pre 
ss (1990))£J:9£j£lfH. flMiffS&fttcn 
U*^ F h y**7x- b*s-?-$mi 
xmxztixi>x<. tmffiM+twmstibn 

*7M-*K*fctt*7 F ***/P7 5 V F 
t\\ HRtCs IBBSiifc*y^jf^l/*f-K*W«^ 

4, «fiDNA#56»sn. *y:/jr?u**K77-r 

v-^'ilSDNA(C7«-^SilS. T**iot?M- 
i/FFy**7x-F^g^#<Hffi\ dATP s dCTP. & 

#tc, *y>5-HflHW#y^?-Hf» 

7 1/** FAW'J * 7— MX byy F£*+(c«»$fi 
fcr**y^?l/*f-F^t05i*fc:J:f)4ift8*i* # 

h 7 y FOMttfl-aflr? 4 7-&tfg0<J<7)- 
* F5y Ft«ltt«lW)r?-f v-^-SfcffcUffi 

fflsix. ^y^7-^u»ScSe^y^7-H:T*9> 

ftCiOPCR , PCR Protocols. Innis^gft. 

Academe Press (1990) tC<t 0®Wffi^®S$ilftl 

««at;jKy ^ ^ u*f - f^«co*^^7 $ ->'F^a 
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ttflfcftC* 'J * Utff F 4*>CiJ4 L 
?u**FMTfT«u *^S». »ffl+fc:*4B**> 

7 7 F MMW-4B0*X**7 S yMBWai 

4.458,066 f % Caruthers fcO*B»tf5f$4. 415.732 
-f, Caruthers £>. Genetic Engineering, 4 1-17 (198 
2), Users Manual Model 392&tf394 Polynucleotide S 
ynthesizers. 6-1*^6-225, Applied Biosysteas. Part 
No.901237 (1991) CSSftTS!). ZtlkV** #9 

[0 1 08 J HTC *Z*fr7VJbH&Z1ffltZ> 
5* -t Sn*v/l/&ggr(&£U y7>J 

t. Witf. *Wt7^^A4fctt 

+r«at4CiU:9Kit4. 
[0 109] rt^rt/I^SxM^U^F*/-?-*) 


»4. *ft**>£j»CSVvc % *^*7M-?-F<i5' 
5Wt*tr»Oj^llT«ILl»6. Oligonucleotid 
es.and Analogs, EcksteinS&. 8 $. ML Press (199 
D&tfOrgel £>. Nucleic Acids Research 11(18) 6513 

(1983) . xamx5~m.m mm^zt. zn 

tidesand Analogs. Eckstein 9"») 4tti3** 
ig(Nelson. Nucleic Acids Research 20©) 6253-625 
9, &V%&ffltW>.m t 2M v&tfH£5. 141,813 

OV>T. R.Haugland Excited States of Biopolyoers, 
Steiner H, Plenum Press. NY (1983) ZW&Z 

fc. -o^4Lv^«^7Ht^g^r$(cfcv^, * 
i;W^U*tFfcttlTOJ:3lcLtBi»#i«. Ml 
3£4>1 . 3->V?aMr^/M;utf>M $ F&tfft 
331*>n -t Yu**sX9*s % s4 S FtttMHtxf- 
^*TSar3«BRBi*4CttJ:«). 
JSAS**trtMBi n - 1 F a* i/X ? i, y A * Fx* 

ft£DMSWc£«8SStf4. «V^DMS0fe*fiaSpH 

9.4 ^oo.25M cos^e/«Bgaa«^75y^ 
wmm* i j mv** FC3g»(io-20x) cissa 

U 6^f9^$1f-4 (Hitf, *nfifft»4.757.141 
t) . fiSRSIiSnfc^y^ir^u^tF-Sr^XSH* 
^ o v h 7 < y A+^oiat: J: 0*SJ5feS35> 
^«t, ffSS. Mitf. 0.1 %M>hUxf-^7S 
y7-fef-F(TEAA)XiSit4. i»ry«;i/* 
f-Ft*tf77?^3 xSr^lffiffiKJffifflLTaEfiHPLC 

[Olio] in.^Sga^MMMMati^i 
«#6«e*trl«rww-4-c:kfc:j: 0^yr;p« 

«ox*^HEwaat«fiB4. ^i^feAtxsx 

*aJS6«ta^-&i^4*j6. »fc:M^SI!Lh*5r4 
*WI^«^S:«k1-4*ttt:iJtt4ttWt:ft< 

^7^Sr«ffit4Ofc:^fi<aU*50c 

tBBBSfi4 -Ay-F" kv^ffliittH»4t«PI-^ 
ttiSHSrSt;. a»A>FtiSS*»(ci4feS-^ 

y^^u*t F«ft*o»iit:uv^4t*, ^t 1 ;^ 
^^i/3Tf-FwwM^o«air±tS4. 
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«IISMt:Jt9±**fi4. 7?/>>Mi1hfX* 

z&timm, vita, vumttaitvvhr}-? 
x. mitts i/-f-sw«5EtJ:oaass*i6. 8c 

ML^^BBWCfiv^T, *y:**7l/*f-F*>MI 
0?7*j^B«cJHl$fi % JKr4?5*jWWh* 

[oni] — 9*>c*>j: 3 *7 5?* v vmimt 

m £ fifc 7 7 v F £5 ^igtlSdi (AapFlP) Wfr 

7 r ^ y ~*<oxs*3£? HUW4fc»«i»8ft 

£7~#-klT*1|fflT'£4. *«$*l£77*0<yh 

tv*fr->fcw. £ft*oi«7-rt-U«f*)yx 
^4fctt8ffltMt*ci: imw&fmvt 4« 

ImRJBfflZ&^X. *y *7UJrf-Ftt«»5ftfc;* 
■Jr^M"* FPCR 7*74 7-J«l«;i:lCj: 
9, *fcttB!ISftfc5r7l'*f-FMJ*X7x-h* 
PCR TfflmcfcfcJ9*BL»6. M)7 3?*y 
hMmiMck$mX'f>t>. nick^tiZ*&DNA 
ftT+fljfeSBB* 7 f - F h 'J *A7 x - h 
ft*: * ? U*t F MJ*A7 * - h TBW 4&J5 £ft 
3. MB'- tFn^y;«#f**yy*^^U7- 
-t* I (DNAasel) fgSUZX Ottfc "adffcj: OifcglSD 
NArt(c4j£$n4. »\TDNA#y>5— Ittni 
ck*>3- t Fa*'>^5B8^coaSISh.^if^U3rf-F 

7 7 1/ 7-«ffitt#ni ckc05* - *X* y )Vimfrt>Z 7 
U*f-KIMttfcJ)MM'4. $H3'-0H S*tft4*rU> 
* ? l/** F^ttHBOfflKSiitif ? U*f- F<offiSC 
k 9a*fU nictaW #ffltC-0£>* ? U*f* FMWf 
lt:/7h$ft4. C03 , i/7hA«H#^*IB8ir^u* 
f- F*>B*fc J: 0 D N a A^>« Ui|KSiifc*?l/# 
f-F«3MWHWttfcfetT**3. ftvvcnickffilR 
$ftfc*y*?U*f-FjW«m flitf* ^Sv&ift 
£fl6B!LT#«r&ii4. 

10112] »l^?)7 7 y h^tfr^i^ISa 

rfto, Ea*iaoftiRST**4. nnmx&m 

fripYNZ22. pMCTHS , fttXApo B T»4.'VNTR*£W 
7*-y FUt5?otfr7-f Mjtr-K i£Ut«u*y 


Wfcftfifc th D N A<7>? yfA »J h<0fiia5(CS< 
*ttt*4. thfcfeit4ftt*^jSttS*lfcRaDN 
A 7 t S 'J -<7)-1& (dC-dA)n-(dG-<rr)n * ? U^f- 
F , JK-h7rS , J- (ifc(CA)n ;/*7l/;t*Fye 
-F77$y-k*$ft4) T'*>4. Cll^ttbhyy 
000-100. 000 g«<0£^(CA)n U £-MIM 
■C*4fc#£Mu ftStttti7 r D7?3£915-30fl 

mx-M. tw. n&km^-t-tixm 

WBftfcPOl 77>f7-SrfiEfflt4it(cJ:0^y5 

tut* t77?*>h£m\ztiizti)<mii>\ 
mm<r)77?* y h#«f*»uoN AiwBtsr* 

4. HRC, DNASJ««S(i^y^^^f-F77 
cO(Cfl6M$K4f^^^U^£/Fhy^7x-h 

(dKrp)3&«iBfi^lfc+*ctifi4. i^:. 

y^7x-h(ddKTP) tfftm&to$£Sitll. g 
ftSB3W»±?ftfctt. S^jr^l/^i/FOttlSW 
*»fc*4fc*>C. &S5ft4»*4*jt4«»WHi 

[0113] S*DN AB««Sl«HRtL:otf)*f^ 

izb^X. «£e3B4Eft5*i4r5'(v-tk9ai 
K4. av^40^9|^0Sfi/*jtBB*qMtLt : fT 
*^wgJTO48«TOS«ibt4fc«^)J«: 
4yf^^7l/^^Fhy*^7x-h(ddNTP) S: 

Sfl, »*S*14. Mitfs Ansorge Nucleic Acid 
s Res. 15 4593-4602 (1987) J:#Sg^C k . 6^7*7 
7-E59ftS<o-ooSft{ct>viT> S^47 , 7-fv- 
*40tf)ffl«oBfi/»ihB6fc:flMS*i. *^077 
4 7-#H*4;^? h/W^^TIg^r&jgSr^O. 

8il4. Mitf. Smith ^.Nature 321 674-679 (1986) 
g^«±^^<04jS»#|BJ^ail5L^4. 

^5^i/^i/KhytvX7x-ho^^(£a^$ii^ # 

at^TH/»jkBB*ff«U Z<7)®£, 774?- 
tt, WS*ifc-> # 7 f **yif^U*^Fh , J*^7x- 
h«W3*«:7 , ?-fT-tt9ai*it75-rv-«) 
5E£45IJI$:Jtitt42T', f**^>^l/*yFh'J 



*A7x-hHWHLTH8ft*. -liljhSfi* 

[ 0 1 1 4 ] C o IX , *«B^SiB«C iftfcf , *a 

h&^DNA^'J^7-t'^^STT^3tg^?it^^r 
U ^ ? U** K7 7 4 V-fc M 7 U y K Sr**t 4 

cikfcjo&ssfi*. a3e«snfc^'j^^u* 

>/FMJrtA7x-h#k9aiiVC. ZtdP7f'4V 
-m$z%£tt>tX\ ftf*ior7l^>Khy* 

sa^fcv^t, 4ooft*r5>fv-Ejijai£BB35«ff 

Shfc* >J 1? 7 U*+ v-k Bfr* >>f 

7 UtfxFMJ 4^7 x-MddATP, ddCTP , ddGT 
?W<m?)Z$tt. 4o^feS7-7^v-E51*^R 

astt^ usaawcj:^*?^ mm 

[0115] *3SW0je(=ffl^jgaSt:J:IUf, 
*7U**KMJrt*7x-hSl»flLTe**-5* 

tat* m$ixtz774^-mgtotf. vmtmf 

OSBC«aS*W:^f^W^U^f-Kh , ;^7x 
- h&l/D N A#y > 7— tf«HH£Tr*y ^7 ? Utf 


9 • 

2) .»WF10-88124 
SJlfc Vt**v% 9 M" ^ K h »J rtx 7 x- F 

*7?u*^>y**7x-hri**4. »±tt. 

KE?I^E^)Mi^$it^7-7>f 7-CS££2ta:$3e 
$rf***s% ? Vtv K h U *x 7 x - h * 

MflBBfcfi^T, S££ft£7747-<0£^££j£ 

«iw, ffiH!n^4ao]i^«a3i»»$^i; 

?**S^U*>'Fhy*X7x-k fiP*>, Wti& 
»8ftfcS/f**>'->h^>'hy*^7x--h. 

■*ftfc3/'f3r^^Tf/^yhy*x7x-h, ®e 
gs$sn^> ; f^^x^7yi/yfy^A7x-h, a 

CO 1 1 6 ] JJE7?^y h#tf*i6fl)*^t:a^ 
T, «S*lfc*y^^U*f-FU«KMMJKi 

Gould&tfMatthe«s N Rickwood^{maes,S^. Gel Ele 
ctrophoresis of Nucleic Acids; A Practical Approac 
h. (IRL Press Limitted. London, 1981), ifcttteter 
san, Methods of Protein and Nucleic Acid Research, 
1 § Springer-Verlag, Berlin, 1984) £§%1<7)Z 
k . h y 7 ^XCOS^2-20Sj|%c7)iiS 

(iiwsa) r#t^B4fc(i*5^yr^y/u 

*4dk*<J!ft:ffiLv\ ffiKttfiftDNAEW* 
j6^ttRTt , » ^v*ili v h y y ^ h 7 y mm 

ff^Haniatisft. "%%<0t^7i^ft K4«J7HR 

*t*tr#'j7^ yiurs Ky^t^ffi^fiDNAS 

tfRNA<0W, Methods inEnzyiaology. 65 299-305 
(1980) .Maniatis^, Mf'JT^WTSWW 

^aitc jt ^z*«av-*«D n a*^ coa^aj 

Biochemistry, 143787-3794 (1975), Maniatis^. 

Wo-zy/ : Jia^ZaT/HCold Spring Harb 
or Laboratory. New York. 1982). 179-185M. ftlfABI 

PRISM " 377DNA Sequencer User's Manual, Rev.A. 1 
995^1^. 2 *(p/n 903433. The Perkin-Eloer Corpo 
ration. Foster City. CA) fcj 0*Siltfi0. 1*1 

ffi* ? ^^il^<l:0g^ii4^7XOftt^O. ^ 
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f«. Witf. A20-300 £^&fflWMXr£T& 
iMl%9 KtfttTflV MJ 7 7 x*?*& B JHc 

w;pH8.3+r4«snfc. i9S*ns<o77i^7 

$ F» t'A - 77 'J ;l^7^ Ffl*£o< L>tlfz6 %<Mfi 'J 
79 l )*>7zV. 

[oi i7]«aaawHiflL fe»-*y^^^*^ 
$*t * z t mt lw 

tCr/^W^^l'- »P-4>488 &t/514na 

dftfetf)»TH««:i/— f-k LTtt£**aW!>7* 
rfW*yi/HMWIR*lT#9* Mitf. Cyonic 
s.Ltd (Sunnyvale. Calif.) C9*f ^2001*(tfPKS*l 

fit, jMsn^^-yryy/siscioaissii 
[oi 18] iv. xj^^^^gittfjb; b 

fcfiKT. x*/W¥-ft#fe»i, #-*W f ft*«tf 
mwt&gt S*i& J: 5 fcH t F t-fe*£ SOC 
ktf»4U\ W^WCfcvvc, *yMii/r* 
*$/5/hxyMJ**7x-K ^f**>7rV x>- 
MJ**7*-K yr^>/7/xyhU^7x 

A. **03/f**J'*71'**FMJ**7x-F* f 
*^^x*;u^-C»fi*rK18$*t4. -**B« 

7 F h U 7 x- MCSSftStlfctOC 
flx*/u*H6»fe3^*'<7 HWc#8PTiK'fc 
*. :^7hi3^. x*/Mf-46M»iHt* 


*^*'Jtf3f^U*f-K^*jMB^x 
*U 7 - Ftt*<3ffi<0* 'J :f * 7 U** FMS 

^$n/cx^^j£»fe^A>x^^ h^^ftPi 

#*Ftt^<fcfc41^3ry:**?l/*f'Ft 
£ii*>/p**;^7 h;PW(c*«PTffiTfc^x^ 

[0119] 

imm 

1. 5THR-B-CF 
[0120] 
[ft6 6] 



COjH 


[0121]5-THRNHS&tf4' -7$AXf7W-5- 

RJ&JWtC £ o *C 5THR-B-CF S**Lfc. &WC5TMR-B 
-CF t lDCSttS il£BE«ffO£o T 5TMR-B-CF-NHS 

F4fctt* U ^ 9 1/** F7*7 4 U 

A. 5-THR-B gjM 
[0122] 
[ft67] 
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(HaOjN 



NHj 

C02H 



N{CH3) 2 


(0123] 4-7$y^f-yl*ASB (3«g, 19ju* 
/U) . 5-THB NHS(5ng , 9utfr) Jitf MJXf-zl^S 

*flVXl\si*7l F(DMf\ 200 jwD+CSS?^, f 
— (TLC) CiOSSU:. *Stt4 -7$ 



COjH 


#*U 5%<0HC1 (2x1bL) Tifcif U JtffilOjHItt 
+TWIS*fc, 4j£MPMF(200 /<L)«HBU 5THR 

B. 5-TMR-B-NHS 

[0124] 

[#68] 


0 O o 
o o 


[0125] D«F(125 juL)+(O5TMH)0)8»L ^ 
Qtr/Hf-^7^ y(10 MttlttfVAfYVtVJkjl 
h (lOng) SI. 5 oLcOX v^y H^7Wt*i) 

* y -^atfit»«oo/6o/i6. ot« 1 1 x »j * 

fc£fciW=>a*TJ&ofc. *<0S»*«txf-!/y (3 
nL> 4»T*RU 250niM^^Ki§/fi«Kg®S (pH 

9, 4x1*0 raft u mzt <Na 2 so<) , jesw>» 



SSSSitt:. 1MDMFU0O juUfcSJBL 
fc. 7'jn-hrpH9 flg®S+T1&RU 552nm £*3 
W«bK*j^4CtCJ:QB»«:»L&. 50.0 
OOcq-'M ^(OlSjt^SrffifflLt, 5TMR~B-NHStf)i&j£li4. 
8 5TMR NK5^^0JRWi8XT*->fc. 

C. 5-TMB-B-CFO£j£ 
C0126] 
Cft69] 



COzH 
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(0 127) 5TMR-e-NHSCOSffi (250 »l ^OHF 4 1 1 u 
€/H $1.5 ■LflX'/^yK/l^+T^' -71 

/iLcODNSO^ jut/l') ai^h , JXf-/U7^ y(20 
L) t 15%-35%<07* h x h y ;t,«0. 1M<0 h 


r CO,H 


rtMfc*ipU:; £J5a:5%c9HCl (Id.) T'lBftU 4 
l£. Stt£5%<9HCl (4xlmO vmi\ X£K/» 

isffl+rsess*. dnf(3oo uDtim&tt:. um 

D. 5-THR-B-CF-«HSc7)£liE 
(0128] 
(tt70] 


(HlChN 


"TO' 


Cl- 


CO,H 


O 
0 



(0129] 5TMR-8-CF <50rg?g ( 100 mL (WW 4*0.6 

iut/u) , l- o-^f'/wrs/T'otr/u) -3- 

X*/U*^#>M a KfiKSWEC. 2ng)&VN-h 

I h'(4ng). $1.5 mL^x 7 ^y K>U7£ 

<%00/60/16 a^WOWLT^y^yiWCliTLC C 




JtOISfiLfc. BSi30iMSrC^8L,. 5%OHCl T* 

2. 5R0X-CF 
{0130] 
Hfc7 1] 



[0 1 3 1 ] 5R0X NHSCOi§?S{100^L <ODMS0*2/i* 
IV) SrCFUOOiiL *>DK50+2 ju*/U) &tf MJXW 
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b^e^-f. 012Wi6-CFB-DROX-2ftW)H)X-2^1^o 
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J: o (3. 5-CF-B-THR-2U5-CF-TMR-2J; 0 fcaMrOSftU' 
JQ^ifcftWBfc^fc**. 6-CF-B-DTMR-2 

lXmLZMz**)dl?\/**W%hiXh&^^ 
7o 7 h£@15£iirf . Z<7Mfrt>bfrh± 3tC. 6-CF 
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CATTCTGGCC 

AACAGAG 



1217 


[01501(2) SH*?: 2<om: (B) 1 : ttK 

(A) : 18*7 \/*f K (D) btfvv- : BStt 


(52) 


£§9¥10-88124 


(xi) m:&m%: 2 

TGTAAAACCA CGGCCAGT 18 

m 1 ] SttfcSnfcN - 1 *u*vX?vV4 \ v)V 
(NHS) XXf!l{Zhm^X'7*S^*vfr-*Vl 

(02) *^<0H»0x*/P^-68e*<093Kfl:aj 

104 ] *«W>x*;w?-|»feJMit:ttfflL|»4 

IB5]*#J!*>4. 7-; S^non-^SyfiRd 
Wax, y*^**yU-h£WT*0»4)«I») 

[H6]*JH80>4. 7-x7ooa-^y£l (1 
MIX, *fj»^##^-hr»6)'tf!)«»)Jf*U^ 

[07] SVHCX^h/^#»5jffit'A44SOfe 
t (3-^f/^^-R110, 5-#;U#*i'-R6G . 5T 
HR-B-CF &W«OX<FWffl£*t. 

*(3-^**v-RU0, 5-#/P#*v-R6G % 5R 
OX-CF ftVCyS-CF) Olflfcijrf, 
[09] 5TMR-CF m^tltzry^i v-ftlffiTHR-B-CF 


ft^707 hT*l>4. 

[010] 3-i*A**^-MW, 5-^#*x-R6 

g , 5TMR-CF At^THR-e-cF ittsiesMmmt 

[011] 6-CFB-0R110-2 &tfDR110-2 tfMtfrofcX* 
? hy^(CS<FBH)Ra-2a{^DR6G--2^1^o/cX^^ 

[012] 6-CFB-0TMR-2&6 f DTHR-2Ol^o^^^^ h 

[013] SVHCX^ hA«fc#»Wr**4») 
£S (5-CFB-DRUO-2 . 5CFB-DR6G-2 s 6-CFB-OTMR-2, 
&1/6-CFB-DRQX-2) <Offl**t. 

[0 1 4 ] 6-CFBHffl«-2«Sntr 5^ V-fttflmil 

[015] 5-CF-TMR-2gjS$ft£7-74 V-&tf5-CF-B 
-TMR-2gt8$*ut75 4 v-fc&fflt l%M7y<< V- 

[016] 5-CFB-DR110-2 , &-CFB-DR6g-2. 5-CFB-DTMR 
-2, 2fcCffi-CFB-DROX-2**tt4aofe»<oa*ttffl1- 4 

[017] 5-CFB-DR110-2 , 6-CFB-DR6&-2, 5-CFB-DTMR 
-2, &^5-CFB-DR0X-2^tCf4McOfel^ffl$:Sfflt4 


[01] 


[05] 


Kr- 

f fc« 


OH 


NHS/DCC 

etoAc 


tit* 



r 


(53) 


8^10-88124 



■ i 

i 



[09] 


fTMH-CV-ll TH-7- 


■ l u .. t -.. t \ \\\ — ii i m Bi Him ntt-H— 


rrwH-tv-j nw* m»*CMi ntma ^.snuHW | 

—if ^i-^JL. MM ViM -JLk=A& 



/ 





[013] 


(59) 

mi4] 



scra-i>TMR-ii im- 


( 


OTMR SCPB-HTMH 


[015] 

jLlil=fal= II HI It-N — t~i r~ffi- 

JTMH-U-CMI 7^7- 

. i i t .. t .... > „ — u.tt,^.^ Hfl| ftili — i fri l — 1H— =iJtt^ 



[016] 



♦ 


-mm 9 • 

(61) 1WR0-88124 


[017] 



94403 ?y 77 95118 ?y ** X*t-/I^ 

Zb*)-b 3361 a - 1521 


\ 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

G-£rEFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


